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(54) Bicycle control device

(57) A bicycle control device (14) is basically provid-
ed with a base member (36), a control unit (34), an at-
tachment member (40), a first operating lever (41) and a
second operating lever (42). The base member (36) in-
cludes a handlebar mounting structure (38). The control
unit (34) is mounted to the base member (36). The at-
tachment member (40) is movably coupled to the base
member (36). The first operating lever (41) is operatively
coupled to the control unit (34). The first operating lever

(41) is coupled to the attachment member (40) to move
with the attachment member (40) when the attachment
member (40) is moved relative to the base member (36).
The first operating lever (41) is pivotally coupled to the
attachment member (40) to pivot relative to the attach-
ment member (40) about a first pivot axis (PA1) to operate
the control unit (34). The second operating lever (42) is
operatively coupled to the control unit (34) and pivotally
coupled to the attachment member (40).



EP 2 058 219 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the Invention

[0001] This invention generally relates to a bicycle con-
trol device for operating a bicycle component. More spe-
cifically, the present invention relates to a bicycle control
(component actuating) device that has a pair of operating
levers for operating a control unit.

Background Information

[0002] Bicycling is becoming an increasingly more
popular form of recreation as well as a means of trans-
portation. Moreover, bicycling has become a very popular
competitive sport for both amateurs and professionals.
Whether the bicycle is used for recreation, transportation
or competition, the bicycle industry is constantly improv-
ing the various components of the bicycle, especially the
bicycle control devices for performing shifting and brak-
ing operations.
[0003] Typically, bicycle shifters mechanically operate
derailleurs via cables, while bicycle brake levers mechan-
ically operate brake devices via cables. In either case,
an operating force is typically applied by one of the rider’s
fingers to operate a control lever, which in turn transmits
the operating force to a cable that is fixed at one end to
the control lever and fixed at the other end to the bicycle
component (e.g., derailleur or brake devices). In more
recent years, shifting and braking operations are per-
formed pneumatically or electrically.
[0004] Currently, many different types of control devic-
es exist for performing shifting and braking operations.
Sometimes the bicycle shifter and the bicycle brake lever
are combined as a single integrated unit, while other
times they are separate individual units. In the case of
road bikes with drop type handlebars, the bicycle shifter
and the bicycle brake lever are often combined as a single
integrated control device. In some cases, a braking func-
tion and a shifting function is performed by a single dual
function lever. One example of this type of control device
is disclosed in U.S. Patent No. 5,400,675 to Nagano (as-
signed to Shimano, Inc). However, more typically, one
or two shift levers are provided in addition to the brake
lever. One example of this type of control device is dis-
closed in U.S. Patent No. 5,257,683 to Romano (as-
signed to Campagnolo). While these types of control de-
vices work well, it is desirable to provide a bicycle control
(component actuating) device that is relatively easily to
manufacture and assembly and that is relatively easily
for a rider to operate.
[0005] In view of the above, it will be apparent to those
skilled in the art from this disclosure that there exists a
need for an improved control device for operating a bi-
cycle component that is relatively easy to operate. This
invention addresses this need in the art as well as other
needs, which will become apparent to those skilled in the
art from this disclosure.

SUMMARY OF THE INVENTION

[0006] One object of the present invention is to provide
a bicycle control (component actuating) device that has
a pair of operating levers for operating a control unit in
which the operating levers are relatively easy to operate
and which can be assembled in a relatively easy manner.
[0007] The foregoing objects can basically be attained
by providing a bicycle control device that basically com-
prises a base member, a control unit, an attachment
member, a first operating lever and a second operating
lever. The base member includes a handlebar mounting
structure. The control unit is mounted to the base mem-
ber. The attachment member is movably coupled to the
base member. The first operating lever is operatively cou-
pled to the control unit. The first operating lever is coupled
to the attachment member to move with the attachment
member when the attachment member is moved relative
to the base member. The first operating lever is pivotally
coupled to the attachment member to pivot relative to the
attachment member about a first pivot axis to operate
the control unit. The second operating lever is operatively
coupled to the control unit and pivotally coupled to the
attachment member.
[0008] These and other objects, features, aspects and
advantages of the present invention will become appar-
ent to those skilled in the art from the following detailed
description, which, taken in conjunction with the annexed
drawings, discloses a preferred embodiment of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Referring now to the attached drawings which
form a part of this original disclosure:
[0010] Figure 1 is a side elevational view of bicycle
equipped with a bicycle control (brake/shift) device cou-
pled to a drop type handlebar in accordance with a pre-
ferred embodiment of the present invention;
[0011] Figure 2 is an enlarged partial perspective view
of the drop type handlebar with the bicycle control (brake/
shift) device in accordance with the illustrated embodi-
ment of the present invention;
[0012] Figure 3 is an inside elevational view of the left
bicycle control (brake/shift) device with the first and sec-
ond operating levers in the rest positions;
[0013] Figure 4 is an outside perspective view of the
left bicycle control (brake/shift) device with the first and
second operating levers in the rest positions;
[0014] Figure 5 is an outside perspective view, similar
to Figure 4, of the left bicycle control (brake/shift) device
with the first and second operating levers being moved
from the rest positions along the braking path or plane;
[0015] Figure 6 is an inside perspective view of the left
bicycle control (brake/shift) device with the first and sec-
ond operating levers moved to a shifting position to per-
form a shift wire pulling operation;
[0016] Figure 7 is an inside perspective view, similar
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to Figure 6, of the left bicycle control (brake/shift) device,
but with only the second operating lever (shift release
lever) moved to a shifting position to perform a shift wire
releasing operation;
[0017] Figure 8 is an outside, exploded perspective
view of the left bicycle control (brake/shift) device with
the operating lever unit being separated from the bracket
unit that houses the shift control unit;
[0018] Figure 9 is a rear perspective view of the oper-
ating lever unit with the first and second operating levers
in the rest positions;
[0019] Figure 10 is a rear perspective view, similar to
Figure 9, of the operating lever unit, but with the second
operating lever (shift release lever) moved to a shifting
position with the first operating lever (brake/shift winding
lever) remaining stationary;
[0020] Figure 11 is a rear perspective view, similar to
Figure 10, of the operating lever unit, but with the first
and second operating levers being moved together dur-
ing shifting with the first operating lever (brake/shift wind-
ing lever);
[0021] Figure 12 is a partial front perspective view of
the operating lever unit with the first and second operating
levers in the rest positions;
[0022] Figure 13 is a partial front elevational view of
the operating lever unit with the first and second operating
levers in the rest positions;
[0023] Figure 14 is an exploded perspective view of
the operating lever unit for the left bicycle control (brake/
shift) device;
[0024] Figure 15 is a front end perspective view of the
second operating lever and selected parts of the shift
control unit for the left bicycle control (brake/shift) device;
[0025] Figure 16 is an exploded perspective view of
selected parts of the shift control unit for the left bicycle
control (brake/shift) device;
[0026] Figure 17 is an enlarged partial elevational view
of selected parts of the shift control unit and the upper
ends of the control members with the side walls of the
base member being diagrammatically illustrated and the
wire takeup member of the shift control unit being in a
fully released position;
[0027] Figure 18 is an enlarged partial elevational view
of selected parts of the shift control unit and the upper
ends of the control members with the side walls of the
base member being diagrammatically illustrated and the
wire takeup member of the shift control unit being in a
fully pulled position;
[0028] Figure 19 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit being in the fully pulled
position;
[0029] Figure 20 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit being in the fully pulled
position and the second control member being initially
pivoted from a rest position towards the shifting position
such that the release pawl engages the release plate;

[0030] Figure 21 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit being in the fully pulled
position and the second control member being pivoted
further from the position of Figure 20 towards the shifting
position such that the release plate moves with the sec-
ond control member;
[0031] Figure 22 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit being in the fully pulled
position and the second control member being pivoted
further from the position of Figure 21 towards the shifting
position such that the positioning pawl and the winding
pawl both move out of engagement from the positioning
plate to allow the positioning plate and the wire takeup
member rotate towards the wire released position;
[0032] Figure 23 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit being released to move
to the fully released position;
[0033] Figure 24 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit moved to the fully re-
leased position, but with the second control member still
in the shifting position;
[0034] Figure 25 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit in the fully released po-
sition, and the second control member and the release
plate moving back to the rest positions;
[0035] Figure 26 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit in the fully released po-
sition, and the control member, the second control mem-
ber and the release plate in the rest positions;
[0036] Figure 27 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit in the fully released po-
sition, but with the first control member being initially
moved from the rest position towards the shifting position;
[0037] Figure 28 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit in the fully released po-
sition, but with the first control member being moved from
the rest position to the low trim position;
[0038] Figure 29 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit in the low trim position,
but with the first control member being moved from the
rest position towards the shifting position such that the
positioning pawl and the winding pawl both move out of
engagement from the positioning plate to allow the posi-
tioning plate and the wire takeup member to be rotated
towards the wire pulling position;
[0039] Figure 30 is a simplified elevational view of se-
lected parts of the shift control unit with the first control
member being moved further from the position of Figure
29 towards the shifting position such that the positioning
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pawl and the winding pawl both move back into engage-
ment with the positioning plate to maintain the positioning
plate and the wire takeup member in the fully pulled po-
sition; and
[0040] Figure 31 is a simplified elevational view of se-
lected parts of the shift control unit with the wire takeup
member of the shift control unit in the fully pulled position,
and the first and second control members moved back
to the rest position.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0041] Selected embodiments of the present invention
will now be explained with reference to the drawings. It
will be apparent to those skilled in the art from this dis-
closure that the following descriptions of the embodi-
ments of the present invention are provided for illustration
only and not for the purpose of limiting the invention as
defined by the appended claims and their equivalents.
[0042] Referring initially to Figures 1 and 2, a bicycle
10 is illustrated in accordance with a pair of bicycle control
devices 12 and 14 mounted on a bicycle handlebar 15
in accordance with one embodiment of the present in-
vention. The bicycle control device 12 is a right hand side
control device operated by the rider’s right hand to oper-
ate a rear derailleur 16 and a rear brake device 17, while
the bicycle control device 14 is a left hand side control
device operated by the rider’s left hand to operate a front
derailleur 18 and a front brake device 19. In the illustrated
embodiment, the bicycle control device 12 is operatively
coupled to the rear derailleur 16 via a shift control cable
20 and the rear brake device 17 via a brake control cable
22. The bicycle control device 14 is operatively coupled
to the front derailleur 18 via a shift control cable 24 and
the front brake device 19 via a brake control cable 26.
Preferably, the cables 20, 22, 24 and 26 are conventional
bicycle control cables that have an outer casing the cov-
ers an inner wire. Alternatively, the bicycle control devic-
es 12 and 14 can be switched so that the rider can operate
the rear and front derailleurs 16 and 18 with opposite
hands and/or operate the rear and front brake devices
17 and 19 with opposite hands.
[0043] In the illustrated embodiment, the right and left
hand side bicycle control devices 12 and 14 are essen-
tially identical in operation, except that they are mirror
images of each other and the number of shift positions
are different. In other words, the left hand side bicycle
control device 14 is substantially identical to the right
hand side bicycle control device 12, except for the shifting
unit (not shown) of the right hand side bicycle control
device 12 has been modified to be a mirror image and
to increase the number of gears that can be shifted. Thus,
only the left hand side bicycle control device 14 will be
discussed and illustrated herein.
[0044] Referring now to Figures 3 to 16, the left hand
side bicycle control device 14 basically includes a bracket
unit 30 (e.g., Figures 3 to 8), a lever unit 32 (e.g., Figures

8 to 14) and a shift control unit 34 (e.g., Figures 15 and
16). As seen in Figure 8, the bracket unit 30 is an inde-
pendent unit that is separable from the operating lever
unit 32. The bracket unit 30 is configured and arranged
to be fixedly coupled to the handlebar 15. Basically, the
bracket unit 30 is configured and arranged to house the
shift control unit 34, while the operating lever unit 32 is
used to operate the shift control unit 34 to pull or release
the inner wire of the shift control cable 24 as discussed
below.
[0045] Basically, the bracket unit 30 includes a base
member 36 and a handlebar mounting structure 38. The
base member 36 functions as a gripping member for the
rider’s hand. Typically, the base member 36 is construct-
ed of one or more pieces of hard rigid plastic that functions
as housing for enclosing the shift control unit 34. The
precise construction of the base member 36 is not rele-
vant to the present invention, except for as explained
herein, e.g., the base member 36 is configured and ar-
ranged to function as a gripping member for the rider’s
hand, and function as housing that encloses the shift con-
trol unit 34 and that the operating lever unit 32 is attached
thereto as explained below.
[0046] As best seen in Figures 3 and 4, the base mem-
ber 36 has a first end section 36a with the handlebar
mounting structure 38 and a second end section 36b re-
motely disposed from the first end section 36a. The sec-
ond end section 36b has a cap 39 that covers the upper
end of the operating lever unit 32. The operating lever
unit 32 is attached at the second end section 36b. The
base member 36 is fixedly mounted to the handlebar 15
by the handlebar mounting structure 38, which defines a
handlebar receiving area A with a central handlebar
mounting axis B as seen in Figure 3. The handlebar
mounting structure 38 is preferably a conventional band
clamp or similar structure.
[0047] Referring now to Figure 8 to 14, the operating
lever unit 32 will now be discussed in more detail. Basi-
cally, the operating lever unit 32 includes an attachment
member 40, a first operating lever 41, a second operating
lever 42, and a brake wire guide 43. The attachment
member 40 is movably coupled to the base member 36
to pivot about a non-shift or brake pivot axis BA. The
attachment member 40 also movably supports the first
and second operating levers 41 and 42 to pivot about
first and second shifting pivot axes PA1 and PA2, respec-
tively. The first and second operating levers 41 and 42
are located at the second end section 36b. The second
operating lever 42 is located behind the first operating
lever 41, when the first and second operating levers 41
and 42 are in their rest positions. In particular, the first
and second operating levers 41 and 42 are aligned in the
braking (non-shift movement) plane or path BP of the
first operating lever 41, when the first and second oper-
ating levers 41 and 42 are in rest positions.
[0048] In the illustrated embodiment, the first operating
lever 41 is configured and arranged to perform both a
braking operation when pivoted about the brake pivot
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axis BA as seen in Figure 5, and a wire pulling operation
when pivoted about the first shift pivot axis PA1 as seen
in Figure 6. In other words, the first operating lever 41 is
a dual function operating lever that performs a braking
operation in addition to a shifting operation. Thus, the
bicycle control device 14 is configured and arranged to
perform both a braking operation and a shifting operation
as a single integrated unit that is mounted to the handle-
bar 15.
[0049] As seen in Figure 7, the second operating lever
42 is configured and arranged to perform a wire releasing
operation when pivoted about the second shift pivot axis
PA2. The second operating lever 42 is operatively cou-
pled to the shift control unit 34 to move along a second
shift operating plane or path P2 to perform a wire releas-
ing operation.
[0050] Now referring to Figures 5 to 8, the movements
of the first and second operating levers 41 and 42 will
now be generally discussed with respect to the base
member 36 that is configured to be fixedly mounted to
the handlebar 15 by the handlebar mounting structure
38. In this illustrated embodiment, the first and second
operating levers 41 and 42 are configured and arranged
relative to each other such that they are aligned in the
non-shift (brake) movement path BP to move in the non-
shift (brake) movement path BP. In particular, the second
operating lever 42 is located behind the first operating
lever 41 so that the first and second operating levers 41
and 42 move together during a braking operation as seen
in Figure 5. The first control member 57 contacts the rear-
ward facing side of the first operating lever 41 and is
located between the first and second operating levers 41
and 42. The first and second operating levers 41 and 42
are configured and arranged to pivot in a first and second
rotational directions with respect to the base member 36
from the rest positions, respectively, with the first and
second rotational directions being directions toward a
central longitudinal plane of the bicycle 10. The first and
second shift operating planes P1 and P2 of the first and
second operating levers 41 and 42 are, respectively, in-
tersect with the non-shift (brake) movement path BP
(non-shift movement plane) of the first operating lever
41. Preferably, the non-shift (brake) movement path BP
(non-shift movement plane) of the first operating lever 41
is perpendicularly oriented with respect to the first and
second shift operating planes or paths P1 and P2 of the
first and second operating levers 41 and 42.
[0051] As seen in Figure 6, in the illustrated embodi-
ment, the first and second operating levers 41 and 42
are configured and arranged relative to each other such
that the first and second operating levers 41 and 42 move
together to perform a wire winding operation. In other
words, when a wire winding operation is desired, the rider
pushes the first operating lever 41 in a direction trans-
verse to the center plane of the base member 36 along
the first shift operating plane or path P1 from a rest po-
sition to a shifting position to operate the shift control unit
34.

[0052] As seen in Figure 7, in the illustrated embodi-
ment, the first and second operating levers 41 and 42
are configured and arranged relative to each other such
that the first operating lever 41 remains stationary when
the second operating lever 42 is operated to operate the
shift control unit 34 to perform a wire releasing operation.
In other words, when a wire releasing operation is de-
sired, the rider pushes the second operating lever 42 in
a direction transverse to the center plane of the base
member 36 along the second shift operating plane or
path P2 from a rest position to a shifting position to op-
erate the shift control unit 34. As mentioned above, the
second operating lever 42 moves independently with re-
spect to the first operating lever 41 as the second oper-
ating lever 42 is moved from the rest position to the shift-
ing position to perform a wire releasing operation. Thus,
the second operating lever 42 is a separate operating
member from the first operating lever 41 and the second
operating lever 42 can move independently of the first
operating lever 41.
[0053] As best seen in Figures 9 to 11, the attachment
member 40 is coupled to the base member 36 by a pivot
pin 44 that defines brake pivot axis BA. A torsion spring
or biasing member 45 is disposed on the pivot pin 44 to
urge the attachment member 40 to a rest (non-braking)
position. The torsion spring 45 has a first end engaged
with the attachment member 40 and a second end en-
gaged with the base member 36 to apply an urging force
on the attachment member 40 relative to the base mem-
ber 36 and to normally maintain the attachment member
40 in the rest (non-braking) position. The torsion spring
45 has its coiled portion located on the pivot pin 44 as
seen in Figure 10.
[0054] As best seen in Figures 12 to 14, the attachment
member 40 includes a cable attachment structure 46 for
attaching the inner wire of the brake cable 26 thereto.
Thus, when the attachment member 40 is pivoted about
the brake pivot axis BA by the first operating lever 41,
the inner wire of the brake control cable 26 is pulled to
operate the front brake device 19. Preferably, the attach-
ment member 40 has a mounting hole (not shown) for
holding the brake wire guide 43 in place when the oper-
ating lever unit 32 is assembled.
[0055] As seen in Figure 14, a positioning mechanism
47 is attached to the attachment member 40 to selectively
maintain the first operating lever 41 in the rest position.
The positioning mechanism 47 includes a bolt 47a, a
compression spring 47b and a ball or detent 47c. The
ball 47c is biased against the first operating lever 41 nor-
mally hold the first operating lever 41 from pivoting about
the first shift pivot axis PA1.
[0056] As seen in Figures 12 to 14, the first operating
lever 41 is pivotally attached to the attachment member
40 by a pivot bolt 48. A torsion spring or biasing member
49 is disposed on the pivot bolt 48 to urge the first oper-
ating lever 41 to the rest (non-shifting) position. The tor-
sion spring 49 has a first end engaged with the attach-
ment member 40 and a second end engaged with the
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first operating lever 41 to apply an urging force on the
first operating lever 41 relative to the attachment member
40 and to normally maintain the first operating lever 41
in the rest (non-shifting) position. The torsion spring 49
has its coiled portion located on the pivot bolt 48.
[0057] Still referring to Figures 12 to 14, the first oper-
ating lever 41 is coupled to the attachment member 40
to move with the attachment member 40 as an integrated
unit when the attachment member 41 is moved relative
to the base member 36 about the brake pivot axis BA to
perform a braking operation as seen in Figure 5. The first
operating lever 41 is operatively coupled to the shift con-
trol unit 34 such that a wire pulling operation occurs when
the first operating lever 41 is pivoted from the rest position
to the shifting position about the first shift pivot axis PA1.
[0058] As best seen in Figure 10, the first operating
lever 41 has a control member connecting part 41a for
operatively coupling the shift control unit 34 thereto.
Thus, when the first operating lever 41 is pivoted about
the first shift pivot axis PA1 to perform a wire pulling op-
eration as seen in Figure 11, the shift control unit 34 is
operated in response to this pivotal movement of the first
operating lever 41.
[0059] As seen in Figure 14, the second operating le-
ver 42 has a pivot shaft 42a that is received in a hole (not
shown) of the attachment member 40 to provide a pivotal
connection therebetween. The pivot shaft 42a defines
the second shift pivot axis PA2, which is offset from the
first shift pivot axis PA1. The second operating lever 42
is retained on the attachment member 40 by a tab 43a
of the brake wire guide 43 as seen in Figures 9 to 11. As
also seen in Figure 14, the second operating lever 42
has a flange or abutment 42b projecting towards the first
operating lever 41. This flange or abutment 42b contacts
the rear side of the first operating lever 41 when the sec-
ond operating lever 42 is in the rest position. Thus, when
the first operating lever 41 is moved about the first shift
pivot axis PA1 to perform a wire pulling operation as seen
in Figure 11, the second operating lever 42 is pivoted
about the second shift pivot axis PA2 so as to move with
the first operating lever 41 as seen in Figure 11.
[0060] As best seen in Figures 7, 9 and 10, the second
operating lever 42 is pivotally coupled to the attachment
member 40 to move about the second shift pivot axis
PA2, while the attachment member 40 remains station-
ary. In other words, the second operating lever 42 is in-
dependently pivotally coupled to the attachment member
40 such that the first operating lever 41 remains station-
ary in response to the second operating lever 42 being
pivoted relative to the attachment member 40. However,
the second operating lever 42 moves with the attachment
member 40 when the first operating lever 41 is pivoted
about the brake pivot axis BA to perform a braking oper-
ation as seen in Figure 5. On the other hand, the second
operating lever 42 moves relative to the attachment
member 40 when the first operating lever 41 is pivoted
about the first shift pivot axis PA1 to perform a wire pulling
operation as seen in Figure 11. Thus, when the second

operating lever 42 is pivoted about the second shift pivot
axis PA2 to perform a wire releasing operation as seen
in Figures 7 and 10, the shift control unit 34 is operated
in response to this pivotal movement of the second op-
erating lever 42.
[0061] As seen in Figure 9, a torsion spring or biasing
member 50 is disposed between the attachment member
40 and the second operating lever 42 to urge the second
operating lever 42 to a rest (non-shifting) position. The
torsion spring 50 has a first end engaged with the attach-
ment member 40 and a second end engaged with the
second operating lever 42 to apply an urging force on
the second operating lever 42 and to normally maintain
the second operating lever 42 in the rest (non-shifting)
position.
[0062] Referring now to Figure 16 to 18, the shift con-
trol unit 34 will now be discussed in more detail. In the
illustrated embodiment, the shift control unit 34 is a cable
operating device that basically includes a wire takeup
member 51, a wire pulling pawl 52, a positioning plate or
member 53, a positioning pawl 54, a release plate or
member 55, a release pawl 56, a first control member
57, a second control member 58 and a shift unit axle 59.
The wire takeup member 51, the positioning plate 53, the
release plate 55, the first control member 57 and the sec-
ond control member 58 are all rotatably mounted on the
shift unit axle 59, which defines a shift unit operating axis
OA. In other words, the shift unit axle 59 forms the oper-
ating axis OA of the shift control unit 34 with the wire
takeup member 51, the positioning plate 53, the release
plate 55, the first control member 57 and the second con-
trol member 58 being pivotally mounted about the oper-
ating axis OA of the shift control unit 34.
[0063] The shift control unit 34 is mounted to the base
member 36 by the shift unit axle 59. The shift control unit
34 is basically operated by the first and second operating
levers 41 and 42 to pull or release the inner wire of the
shift control cable 24, as mentioned above. While the
shift control unit 34 of the illustrated embodiment is a
preferred control unit, the operating lever unit 32 can be
used with other types of control units as needed and/or
desired.
[0064] The first operating lever 41 is operatively cou-
pled to the shift control unit 34 via the first control member
57 to operate the shift control unit 34 (mainly, the wire
takeup member 51) in a first operating (wire pulling) di-
rection D1 (see Figure 16) about the shift unit axle 59 of
the shift control unit 34. The second operating lever 42
is operatively coupled to the shift control unit 34 via the
second control member 58 to operate the shift control
unit 34 (mainly, the wire takeup member 51) in a second
operating (wire releasing) direction D2 (see Figure 16)
about the shift unit axle 59 of the shift control unit 34.
Thus, the first and second control members 57 and 58
operatively coupling the first and second operating levers
41 and 42 to a shifting mechanism of the shift control unit
34, with the shifting mechanism being operated when the
first and second operating levers 41 and 42 are selec-
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tively pivoted relative to the attachment member 40 and
the shifting mechanism remains in a non-operating state
when the attachment member 40 is moved relative to the
base member 36 by the first operating lever 41.
[0065] Referring to Figures 16 to 18, the wire takeup
member 51 is a fan shaped member that is pivotally
mounted on the shift unit axle 59 to pivot relative to the
base member 36 about the pivot or operating axis OA of
the shift control unit 34. The wire takeup member 51 is
attached to the inner wire of the shift control cable 24 to
pull and release the inner wire of the shift control cable
24 in response to operation of the first and second oper-
ating levers 41 and 42, respectively, as mentioned above.
The wire takeup member 51 is fixed to the positioning
plate 53 so that the wire takeup member 51 and the po-
sitioning plate 53 move together as an integrated unit
relative to the base member 36. The wire takeup member
51 has a proximal end portion 51a pivotally mounted on
the shift unit axle 59 and a distal end portion 51b for
pulling and releasing the inner wire of the shift control
cable 24. The proximal end portion 51a of the wire takeup
member 51 is preferably narrower than the distal end
portion 51b of the wire takeup member 51. However, oth-
er shapes of the wire takeup member 51 are possible
without departing from the present invention. The distal
end portion 51b of the wire takeup member 51 has a
peripheral edge with an inner wire attachment structure
or point 51c and a wire receiving groove 51d. The wire
attachment structure or point 51c is configured to catch
an enlarged head 24a of the inner wire of the control
cable 24. Thus, the wire takeup member 51 pulls and
releases the inner wire of the control cable 24 on the
peripheral edge of the distal end portion 51b.
[0066] As seen in Figure 16, the wire pulling pawl 52
is pivotally mounted on the first control member 57, which
in turn is pivotally mounted to the shift unit axle 59. Thus,
the first control member 57 and the wire pulling pawl 52
move together with the first operating lever 41, when the
first operating lever 41 is moved along the first shift op-
erating plane P1. The wire pulling pawl 52 is further piv-
otally arranged to engage the positioning plate 53 when
the first operating lever 41 and the first control member
57 are moved together from their rest positions to their
shifting positions. The wire pulling pawl 52 is further piv-
otally arranged to be selectively disengaged from the po-
sitioning plate 53 in response to movement of the release
plate 55 when the second control member 58 is moved
from the rest position to the shifting position by the second
operating lever 42. The wire pulling pawl 52 is normally
urged towards engagement with the positioning plate 53
by a biasing member 61. In this illustrated embodiment,
the biasing member 61 is a torsion spring that is mounted
on a pivot pin 62 which in turn attaches the wire pulling
pawl 52 to the first control member 57.
[0067] As seen in Figure 16, the positioning plate 53
is fixedly coupled to the wire takeup member 51 so as to
rotate together as an integrated unit. The positioning
plate 53 is pivotally mounted relative to the base member

36 about the main pivot or operating axis OA of the shift
unit axle 59. In particular, the positioning plate 53 is a fan
shaped member that has a narrow proximal end at the
main pivot or operating axis OA of the shift unit axle 59
and a wide distal end. The wide distal end of the posi-
tioning plate 53 includes a plurality (three) of winding
teeth or abutments 53a that are selectively engaged by
the wire pulling pawl 52, and a plurality (two) of position-
ing teeth or abutments 53b that are selectively engaged
by the positioning pawl 54. When the first operating lever
41 and the first control member 57 are moved from their
rest positions to their shifting positions to operate the shift
control unit 34, the wire pulling pawl 52 engages one of
the winding abutments 53a of the positioning plate 53 to
rotate the wire takeup member 51 in the wire pulling di-
rection.
[0068] As seen in Figure 16, the positioning pawl 54
is pivotally mounted on a pivot pin 63, which is fixedly
supported by the base member 36. The positioning pawl
54 is normally urged towards engagement with the posi-
tioning abutments 53b of the positioning plate 53 by a
biasing member 64. In this illustrated embodiment, the
biasing member 64 is a torsion spring that is mounted on
the pivot pin 63 which in turn attach the positioning pawl
54 to the base member 36. Thus, positioning pawl 54 is
pivotally mounted about a positioning pawl pivot axis of
the pivot pin 63 to operatively engage the abutments 53b
of the positioning plate 53. In other words, the positioning
abutments 53b are selectively engaged by the position-
ing pawl 54 to maintain the positioning plate 53 and the
wire takeup member 51 in one of a plurality of predeter-
mined positions. When the first operating lever 41 is
moved from the first (rest) position to the second (shifting)
position to operate the shift control unit 34, the positioning
pawl 54 moves momentarily out of holding engagement
with the positioning abutments 53b of the positioning
plate 53 in response to movement of the positioning plate
53.
[0069] As seen in Figure 16, the release plate 55 is
pivotally mounted relative to the base member 36 about
the main pivot or operating axis OA of the shift unit axle
59. The release plate 55 is a fan shaped member that
has a narrow proximal end at the main pivot or operating
axis OA of the shift unit axle 59 and a wide distal end. In
particular, the wide distal end of the release plate 55 in-
cludes a driving abutment 55a and a plurality (two) of
release teeth or abutments 55b. The driving abutments
55a are selectively engaged by the release pawl 56 in
response to initial movement of the second control mem-
ber 58 by the second operating lever 42 from the rest
position towards the shifting position.
[0070] The release plate 55 and the positioning pawl
54 are configured and arranged relative to each other
such that the positioning pawl 54 is moved by the release
plate 55 from a retaining position that retains the posi-
tioning plate 53 in a shift position to a releasing position
that releases the positioning plate 53 in response to
movement of the release plate 55. Also the release plate
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55 and the wire pulling pawl 52 are configured and ar-
ranged relative to each other such that the wire pulling
pawl 52 is moved with respect to the positioning plate 53
in response to movement of the release plate 55 by the
second control member 58. In particular, the release
plate 55 cooperates with the positioning pawl 54 to re-
lease the wire takeup member 51 so that the wire takeup
member 51 rotates in the wire releasing direction D2 due
to the urging force of a return spring or biasing element
65 and a cable tension due to, for example, a pull force
from the front derailleur 18. The release plate 55 can
rotate independently of the wire takeup member 51 and
the positioning plate 53.
[0071] The return spring or biasing element 65 is pref-
erably operatively coupled between the wire takeup
member 51 and the base member 36 to urge the wire
takeup member 51 and the positioning plate 53 in the
wire releasing direction D2 about the shift unit axle 59.
In the illustrated embodiment, the return spring or biasing
element 65 is a compression spring with one end con-
tacting the wire takeup member 51 and the other end
contacting the base member 36, as seen in Figure 16.
The wire takeup member 51 is also at least partially urged
by a cable tension due to, for example, a pull force from
the front derailleur 18.
[0072] Upon rotation of the release plate 55, the re-
lease abutments 55b selectively engage the wire pulling
pawl 52 and the positioning pawl 54 to move (pivot) them
out of engagement with the winding abutments 53a and
the positioning abutments 53b, respectively. Basically,
the release plate 55 remains stationary when the first
operating lever 41 is operated and moves when the sec-
ond operating lever 42 is operated. A biasing member
66 is provided on the shift unit axle 59 to urge the release
plate 55 towards the rest position in the second operating
direction D2. In this illustrated embodiment, the biasing
member 66 is a torsion spring with the coiled portion
mounted on the shift unit axle 59, a first end engaging
the release plate 55 and a second end engaging a part
of the base member 36.
[0073] As seen in Figure 16, the release pawl 56 is
movably (pivotally) mounted on the second control mem-
ber 58 by a pivot pin 67, which is fixed to the second
control member 58 so as to attach the release pawl 56
to the second control member 58. The release pawl 56
is pivotally mounted on the second control member 58
so as to move with the second control member 58, when
either of the first operating lever 41 or the second oper-
ating lever 42 is moved along to perform a shifting oper-
ation.
[0074] In particular, the release pawl 56 is movable
from a rest position in a direction away from the operating
axis OA of the shift unit axle 59 to a release operating
position. Normally, the release pawl 56 rest on an abut-
ment 57a of the first control member 57 (see, Figure 17)
such that when the first operating lever 41 is operated,
the release pawl 56 does not engage the driving abut-
ment 55a. However, when the second operating lever 42

is operated, the release pawl 56 moves off of the abut-
ment 57a of the first control member 57 as seen in Figure
20 and moves towards engagement with the driving abut-
ment 55a of the release plate 55.
[0075] As seen in Figure 16, the release pawl 56 is
urged in a counterclockwise direction about the pivot pin
67 by a biasing member 68. In the illustrated embodi-
ment, the biasing member 68 is in the form of a torsion
spring that is provided with a coiled portion mounted on
the pivot pin 67, a first end engaged with the release pawl
56 and a second end engaged with the second control
member 58.
[0076] When the second operating lever 42 and the
second control member 58 are moved from their rest po-
sitions to their shifting positions to operate the shift control
unit 34, the release pawl 56 rotates the release plate 55
so that the release abutments 55b selectively engage
the wire pulling pawl 52 and the positioning pawl 54 to
release the positioning plate 53 when the release plate
55 is rotated in the first operating direction D1 (see, Fig-
ures 22 and 23). Thus, the release plate 55 releases the
wire takeup member 51 to rotates in the wire releasing
direction D2 due to the urging force of the return spring
or biasing element 65 and the cable tension in response
to movement of the second operating lever 42 as seen
in Figures 24.
[0077] Preferably, as seen in Figures 15 and 16, the
first control member 57 basically includes a first lever
portion 71 and a second lever portion 72 pivotally mount-
ed to the first lever portion 71. A hinge pin 73 pivotally
interconnects the first and second lever portions 71 and
72 together. A biasing element 74 is mounted on the
hinge pin 73 to urge the second lever portion 72 forwardly
with respect to the first lever portion 71 to a rest position.
This intermediate hinge between the first and second le-
ver portions 71 and 72 allows the second lever portion
72 to pivot rearwardly with respect to the first lever portion
71 such as when the first operating lever 41 is operated
from the rest (non-braking) position to the braking posi-
tion as seen in Figure 5.
[0078] The first lever portion 71 is operatively coupled
to the shift control unit 34. The second lever portion 72
of the first control member 57 is located in the opening
of the control member connecting part 41 a of the first
operating lever 41 to operatively couple the first operating
lever 41 to the first control member 57. The first lever
portion 71 of the first control member 57 is pivotally
mounted to the shift unit axle 59 to pivot with the first
operating lever 41.
[0079] In particular, the first lever portion 71 of the first
control member 57 is pivotally connected to the shift con-
trol unit 34 about the main pivot or operating axis OA of
the shift unit axle 59 to operate the shift control unit 34
when the first operating lever 41 is operated along the
first shift operating plane or path P1. The second lever
portion 72 contacts the rear surface of the first operating
lever 41. Thus, the first operating lever 41 is slidably en-
gaged with the second lever portion 72 of the first control
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member 57 such that the second lever portion 72 of the
first control member 57 is moved when the first operating
lever 41 is moved along the non-shift movement path BP
with sliding contact therebetween. Thus, the first control
member 57 is operatively coupled to the first operating
lever 41 via a non-rigid (sliding) connection. During
movement of the first operating lever 41 along the first
shift operating plane or path P1, the first control member
57 is moved relative to the base member 36 to move the
positioning plate 53 via the wire pulling pawl 52 to perform
a wire pulling operation.
[0080] As seen in Figure 17, the first lever portion 71
of the first control member 57 has an abutment 71a (side
surface) for moving the second control member 58 when
the first operating lever 41 is operated. Thus, the second
control member 58 is operatively coupled to the first con-
trol member 57 via a non-rigid (sliding) connection. When
the wire pulling operation is desired, the rider pushes the
first operating lever 41 in a direction transverse to the
non-shift (brake) movement plane or path BP of the first
operating lever 41 along the first shift operating plane or
path P1 from the rest position to the shifting position. This
movement of the first operating lever 41 causes the first
and second control members 57 and 58 to move there-
with to operate the shift control unit 34 in a wire winding
operation.
[0081] As seen in Figure 15, the second operating le-
ver 42 has an abutment 42c (side surface) for moving
the second control member 58 when the second operat-
ing lever 42 is operated. Thus, the second control mem-
ber 58 is operatively coupled to the second operating
lever 42 via a non-rigid (sliding) connection. When the
first and second operating levers 41 and 42 are pivoted
together with the attachment member 40 to perform a
braking operation, the second operating lever 42 slides
along the second control member 58 such that the sec-
ond control member 58 remains stationary.
[0082] As seen in Figure 16, the second control mem-
ber 58 is pivotally mounted to the shift unit axle 59. The
second control member 58 is operatively arranged to ro-
tate the positioning plate 53 about the operating axis OA
of the shift unit axle 59 in the second operating direction
D2 via movement of the release plate 55 by the operation
of the second operating lever 42. In particular, the second
control member 58 is mounted on the shift unit axle 59
by a connecting hole 81 located at one end. The other
end of the second control member 58 has an abutment
82 (flange) that contacts the first control member 57 and
the second operating lever 42. Thus, when either the first
operating lever 41 or the second operating lever 42 is
operated to perform shifting operation, the second control
member 58 is also pivoted about the shift unit axle 59 to
operate the shift control unit 34 in accordance with the
operating lever that was operated.
[0083] The abutment 82 (flange) is also selectively
connected by the second operating lever 42 when the
second operating lever 42 is operated. When the wire
releasing operation is desired, the rider pushes the sec-

ond operating lever 42 along the second shift operating
plane or path P2 from the rest position. This movement
of the second operating lever 41 causes the second op-
erating lever 41 to contact the abutment 82 of the second
control member 58, and thus, move the second control
member 58 to perform a wire releasing operation of the
shift control unit 34. In other words, the abutment 82 is
disposed along an operating path of the second operating
lever 42 such that the second control member 58 is
moved to operate the shift control unit 34 in response to
pivotal movement of the second operating lever 42 rela-
tive to the attachment member 40. Likewise, the abut-
ment 82 is disposed along an operating path of the first
operating lever 41 such that the second control member
58 is moved in response to pivotal movement of the first
operating lever 41 relative to the attachment member 40.
[0084] A return spring or biasing element 90 is prefer-
ably operatively coupled between the second control
member 58 and a mounting member 91 that is attached
to the base member 36. In the illustrated embodiment,
the return spring or biasing element 90 is a tension spring
with one end fixed to the second control member 58 by
a pin 92 and the other end fixed to the mounting member
91. The return spring or biasing element 90 applies an
urging force to the second control member 58 to bias the
second control member 58 to the rest position. Since the
abutment 82 of the second control member 58 abuts
against the first control member 57, the first control mem-
ber 57 is held in its rest position by the biasing element
90. Also since the first control member 57 is connected
to the first operating lever 41, which is held in its rest
position by the positioning mechanism 47, the first and
second control members 57 and 58 are further held in
their rest positions.
[0085] Figures 17 to 25 illustrate an inner wire releas-
ing operation, while Figures 26 to 31 illustrate an inner
wire pulling operation. In the illustrated embodiment, the
fully wire pulled position of Figure 20 is a low gear position
of the shift control unit 34 for holding the front derailleur
18 in a low gear position., while the fully wire released
position of Figure 26 is a top gear position of the shift
control unit 34 for holding the front derailleur 18 in a top
gear position. Figure 28 illustrates a low gear trim position
of the shift control unit 34 for holding the front derailleur
18 in a low gear trim position.
[0086] As seen in Figure 20, the wire takeup member
51 of the shift control unit 34 is in the fully pulled position
and the second control member 58 is being initially piv-
oted from the rest position towards the shifting position
such that the release pawl 56 engages the driving abut-
ment 55a of the release plate 55. As seen in Figure 21,
by pivoting the second control member 58 via the second
operating lever 42 further from the position of Figure 20
towards the shifting position, once the release pawl 56
engages the driving abutment 55a of the release plate
55, the release plate 55 now moves with the second con-
trol member 58. As seen in Figures 22 and 23, by pivoting
the second control member 58 via the second operating
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lever 42 further from the position of Figure 21 towards
the shifting position, the winding pawl 52 and the posi-
tioning pawl 54 are both moved (pivoted) out of engage-
ment from the positioning plate 53 to allow the positioning
plate 53 and the wire takeup member 51 rotate towards
the wire released position. As seen in Figure 24, with the
winding pawl 52 and the positioning pawl 54 both disen-
gaged from the positioning plate 53 by the release abut-
ments 55b, the wire takeup member 51 and the position-
ing plate 53 both move to the fully released position, with
the second control member 58 still in the shifting position.
As seen in Figures 21 and 22, when the second control
member 58 is released, the second control member 58
and the release plate 55 moving back to their rest posi-
tions.
[0087] In the case of a wire pulling operation, the first
operating lever 41 is moved from the rest position to the
shifting position which in turn moves the first control mem-
ber 57, which is pivotally mounted to the shift unit axle
59. This pivotally movement of the first operating lever
41 to the shifting position causes the second operating
lever 42 and the second control member 58 to pivot with
the first operating lever 41. For the purpose of clarity, the
movement of the first control member 57 will be shown
in full lines and the movement of the second control mem-
ber 58 will be illustrated in phantom lines in Figures 26
to 31. From the fully released position of Figure 26, during
an inner wire pulling operation, the first controls member
57 is moved by the first operating lever 41 such that either
a low gear trim position is attained by partial movement
of the first control member 57 by the first operating lever
41 as seen in Figure 27 or a top gear position is attained
by complete or subsequent movement of the first control
member 57 by the first operating lever 41 past the low
gear trim position to the top gear position as seen in Fig-
ure 31. As seen in Figure 27, when the first control mem-
ber 57 is initially moved from the rest position towards
the shifting position, the winding pawl 52 engages one
of the winding abutments 53a of the positioning plate 53
to rotate the positioning plate 53 and the wire takeup
member 51 in the wire pulling direction. Also during this
movement of the positioning plate 53, the positioning
pawl 54 is pivoted to engage the low gear trim abutment
of the positioning abutments 53b. The first operating lever
41 can now be release to attain the position in Figure 28,
if a low gear trim position is desired or moved further to
attain the position in Figure 31, if a top gear position is
desired. Of course, the top gear position can also be at-
tained from the low gear trim position as seen in Figures
28 to 31.
[0088] In the above discussed embodiment, the shift
control unit 34 is illustrated as a cable operating shift
control unit, which is merely one example of a shift control
unit that can be used with the bicycle control device 14.
In other words, the shift control unit for the bicycle control
device 14 is not limited to a cable operating system, but
rather other types of shift control units can be used with
the bicycle control device 14 described and illustrated

herein. For example, the shift control unit 34 can be re-
placed an electrical shift control unit, or a pneumatic shift
control unit, or hydraulic shift control unit. In the case of
an electrical shift control unit, at least a pair of electrical
switches would be provided for performing upshift and
downshift operations in response to selective move-
ments of the first and second operating levers 41 and 42.
In the case of a pneumatic shift control unit or hydraulic
shift control unit, a valve system would be provided for
performing upshift and downshift operations in response
to selective movements of the first and second operating
levers 41 and 42.

GENERAL INTERPRETATION OF TERMS

[0089] In understanding the scope of the present in-
vention, the term "configured" as used herein to describe
a component, section or part of a device includes hard-
ware and/or software that is constructed and/or pro-
grammed to carry out the desired function. In understand-
ing the scope of the present invention, the term "com-
prising" and its derivatives, as used herein, are intended
to be open ended terms that specify the presence of the
stated features, elements, components, groups, inte-
gers, and/or steps, but do not exclude the presence of
other unstated features, elements, components, groups,
integers and/or steps. The foregoing also applies to
words having similar meanings such as the terms, "in-
cluding", "having" and their derivatives. Also, the terms
"part," "section," "portion," "member" or "element" when
used in the singular can have the dual meaning of a single
part or a plurality of parts. As used herein to describe the
present invention, the following directional terms "for-
ward, rearward, above, downward, vertical, horizontal,
below and transverse" as well as any other similar direc-
tional terms refer to those directions of a bicycle equipped
with the present invention. Accordingly, these terms, as
utilized to describe the present invention should be inter-
preted relative to a bicycle equipped with the present
invention as used in the normal riding position. Finally,
terms of degree such as "substantially", "about" and "ap-
proximately" as used herein mean a reasonable amount
of deviation of the modified term such that the end result
is not significantly changed.
[0090] While only selected embodiments have been
chosen to illustrate the present invention, it will be ap-
parent to those skilled in the art from this disclosure that
various changes and modifications can be made herein
without departing from the scope of the invention as de-
fined in the appended claims. Furthermore, the foregoing
descriptions of the embodiments according to the present
invention are provided for illustration only, and not for the
purpose of limiting the invention as defined by the ap-
pended claims and their equivalents.
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Claims

1. A bicycle control device comprising:

a base member including a handlebar mounting
structure;
a control unit mounted to the base member;
an attachment member movably coupled to the
base member;
a first operating lever operatively coupled to the
control unit, the first operating lever being cou-
pled to the attachment member to move with the
attachment member when the attachment mem-
ber is moved relative to the base member, and
the first operating lever being pivotally coupled
to the attachment member to pivot relative to the
attachment member about a first pivot axis to
operate the control unit; and
a second operating lever operatively coupled to
the control unit and pivotally coupled to the at-
tachment member.

2. The bicycle control device according to claim 1,
wherein
the first and second operating levers are arranged
to move together in response to the first operating
lever being pivoted about the first pivot axis relative
to the attachment member.

3. The bicycle control device according to claim 1 or 2,
wherein
the second operating lever is independently pivotally
coupled to the attachment member such that the first
operating lever remains stationary in response to the
second operating lever being pivoted relative to the
attachment member.

4. The bicycle control device according to any one of
claims 1 to 3, wherein
the control unit includes a control member operative-
ly coupling the second operating lever to the control
unit.

5. The bicycle control device according to claim 4,
wherein
the control member includes an abutment that is dis-
posed along an operating path of the second oper-
ating lever such that the control member is moved
to operate the control unit in response to pivotal
movement of the second operating lever relative to
the attachment member.

6. The bicycle control device according to any one of
claims 1 to 5, wherein
the control unit includes a pair of control members
operatively coupling the first and second operating
levers to a shifting mechanism of the control unit,
with the shifting mechanism being operated when

the first and second operating levers are selectively
pivoted relative to the attachment member and the
shifting mechanism remains in a non-operating state
when the attachment member is moved relative to
the base member by the first operating lever.

7. The bicycle control device according to any one of
claims 1 to 6, wherein
the control unit includes a first control member op-
eratively coupled to the first operating lever, and a
second control member operatively coupled to the
second operating lever.

8. The bicycle control device according to any one of
claims 1 to 7, wherein the control unit includes a wire
takeup member.

9. The bicycle control device according to claim 8,
wherein
the first and second operating levers are operatively
coupled to the control unit to operate the control unit
such that the wire takeup member rotates in a first
rotational direction in response to operation of the
first operating lever and the wire takeup member ro-
tates in a second rotational direction in response to
operation of the second operating lever, with the first
and second rotational directions being opposite to
each other.

10. The bicycle control device according to any one of
claims 1 to 9, wherein the attachment member in-
cludes a cable attachment structure.
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